*159159* 1 DESCRI PTI ONMTHOD FOR
INSPECTING SUBSTRATE, AND METHOD AND APPARATUS FOR

NSPECTI NG ARRAY SUBSTRATES 5 Technical Field The

”ﬂlmm,ilwmwmw,mntl on relates to a nethod for inspecting
which is a structural elenment of a liquid

crystsabordi spl ay device, and a nethod and an 10
apparatus for inspecting array subst r at es. Backgr ound

IIAMjc crystal display device is applied to
mmmmwmmmmﬂmmtions such as a dlsplay section of a
not,ehqok comput er (not%f%p@ ROy {t hatp of @& cellular 15

phone, and that of a television recelver e liquid
crystal display device includes an array substrate

wherein a plgrabbt ¥off 1 Ebié%b hee bggﬁr“%& ?éﬁ%
in a ”Htr'ANDaﬂPQ RS Féﬁ BTG hﬂ §B ES
el ectrodes arrange opposite t pi Xe ec €s,
520 and a liquid crystal |ayer held bet ween the array
substrate and the opposite substrate. The array

substrate includes the pifelchelieetlr ddesd arranged in
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t he

matrix, .a plurality of scanning |lines arranged

al ong rowsTBE PHESENGr anvpnkébneredetedeso a method for

t he

pluralltg of  signal |lines arranged along col ums of
sSpe

in cting~a substrate which is a structural element of
a liquid crystal display device, and a method and an
apparatus for inspecting array substrates.

Background Art

A liquid crystal display device is applied to
various portions such as a display section of a
notebook computer (notebook PC), that of a cellular
phone, and that of a television receiver. The liquid
crystal display device includes an array substrate
wherein a plurality of pixel electrodes are arranged in
a matrix, an opposite substrate including opposite
electrodes arranged opposite to the pixel electrodes,
and a liquid crystal layer held between the array
substrate and the opposite substrate.

The array substrate includes the pixel electrodes
arranged in the matrix, a plurality of scanning lines
arranged along rows of the plural pixel electrodes, a
plurality of signal lines arranged along columns of the
plural pixel electrodes, and a plurality of switching
elements arranged in the vicinity of intersections of

the scanning lines and the signal lines.



plural pixel electrodes, and a plurality of swtching
el ements arranged in the vicinity of intersections of

the scanning lines and the signal lines. 2 As the
array substrate, two types of array substrates are
known, which are, i.e., an array substrate in which a
swtching elenent is a thin fil transi stor enpl oyi ng

a thin sem conductor filmfornmed 5 of anorphous
silicon, and an array substrate in which a swtching
element is a thin filmtransistor enploying a thin

sem condugtdred | I8 Ff b Of r b Y St COPpes POFYSLLL GON

has a higher carrier nmobility than anorphous silicon.

't shaoltst dae g0ttt thiadwrs, MWhieh ysid ) coref ypen ofrady ay
substrate can incorporate not only a swtching

el eneuosfrora e Xel wiliedt raodes] tdhin@l sbementdrigiangchin £film
circuit for scanning lines and signal |ines. The above

ar r ay raunssitsrtatre amp lsubjrecteedhion avemi aepdotion Stbp formed
order to detect whether it is is defective or not. As

an i Rdp QTR ¥t 1Fod 1rdamng idpet iy HPparaats,in which a
t echni ue di scl.osed .in Jpn. Pat. Appln. KOKAI ,

Publ F(‘S’gt iciﬁ%.elff‘-%fﬁ,a FoRD Fatlm sl stokgmploying a
Publ icati gn No. 2000-3142 and U S.P. _No.. 5,268,638

are STOV AB CS PO Pt LA Tk R P PR § ekt o

No. 177, diiscl Qs techni gue in i ch

i nspé)g:)il%géj%fcogn h%gsn%r gﬁ&%ﬁ ycpag"ro eic‘ffﬁ’k\(l\{lilqtﬂ dhan

Crystab rBreplsaw; 1 184St r atee srh%ﬁil%%]é r}xoteesoﬁe@r{aaé ly a

poi nt defect inspecting process. i s technique

util pzegsalicon type of array substrate can incorporate not
only a switching element for pixel electrodes, but also
a driving circuit for scanning lines and signal lines.

The above array substrate is subjected to an
inspection step in order to detect whether it is
defective or not. As an inspecting method and an
inspecting apparatus, techniques disclosed in Jpn. Pat.
Appln. KOKAI Publication No. 11-271177, Jpn. Pat.
Appln. KOKAI Publication No. 2000-3142 and U.S.P.

No. 5,268,638 are provided.

Jpn. Pat. Appln. KOKAI Publication No. 11-271177
discloses a technique in which inspection of an
amorphous type of LCD (Liquid Crystal Display)
substrate resides in, especially a point defect
inspecting process. This technique utilizes a
phenomenon that when direct light of a direct-current

component 1is applied to the entire surface of the LCD

substrate, an amorphous silicon film reacts to light,
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25 phenonenon that when direct light of a
direct-current conponent is applied to the entire
surface of the LCD substrate, an anorphous silicon
filmreacts to light, 3 and becones conductive. It
can be determ ned whether or not the substrate is
defective, by detecting the anmoynt of | eakage of
charge accumul ated in an auxiliary capacitor. The
techni que disclosed in Jpn. Pat. Appln. 5 KOKAI
Publ i cati on No. 2000-3142 utilizes a phenonenon that

when 31y el eamdSi/m tt O & R X8 nined whether

el ectrode, emtted secondary electrons are

propesrt iyalthd Gubstaldrage App &% 1 @ BPidefdding the
transi stor. The technique disclosed in U S. P. No.

5, 2683 talso 1 Kitgd ioz:es:me%wd@dqman%pdéd)% WH CGuxiliary
are enmitted when an electron beamis enmtted onto a

pi xelcaglagdittaode. Thal seladsuirguefdil swierdddnirAsTgles ard hedppln.
above, in a manufacturing process of a liquid crystal

di spK&KAdeHudd, 1datt iiog iNedi iEHEabl 42 utsi tilwts an mEraraymenon
substrate is subjected to an inspecting step. However,

the iAPedtiony 3 FE SCEdEY &Fa™h tshenitisshctitny stmixel

is long. It is therefore required to inprove the _

ef fi Eﬁ%&tﬁ.@dﬁn W LEE SREABRY @ laiikdnége ppportional
obj ect. of t he present .invention is to provide a

neth%g ﬁoyoagﬁgﬁeéppﬁdeg S &4%&%%ﬁ$?ﬁwi The

an a . for. lknspectin ray substrates,. whic

can g%%%?é%%tehéﬂstcilr?%%rde&ﬂli %e’?fr'fpg'r Ons§écztaq[8r1963t8h@lso

?Lgagﬁﬁggggggggﬁgggggg.%ﬁéaygbfgﬁﬁﬁkﬁy%géjéﬁ%%%gdu%hen an
electron beam is emitted onto a pixel electrode.
Disclosure of Invention

As described above, in a manufacturing process of
a liquid crystal display device, it is indispensable
that an array substrate is subjected to an inspecting
step. However, the inspecting time required in the
inspecting step is long. It is therefore required to
improve the efficiency.

In view of the above circumstances, an object of
the present invention is to provide a method for
inspecting a substrate, and a method and an apparatus
for inspecting array substrates, which can shorten the
time required for inspecting the array substrates, and
is thus effective in lowering the prices of products.

According to an embodiment of the present
invention, there is provided a method for inspecting a

substrate, which comprises a first array area and a
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25 According to an enbodi nent of the present

invention, there is provided a nethod for inspecting a
substrate, which conprises a first array area and a 4
second array area which are formed on the nother
substrate and opposed to each other with respect to a
line intended for division, and each of which
conprises wring |lines including scanni ng |lines and
the signal 5 lines, switching elenents close to
intersections of the scanning |ines and the signa

|| NeSeth ey AELLAdes LONNRELA (G Uik mother
swi t chi ng eleneais, the "method conpri sing: radi I hg

el ectyyy heans afrfcp'Bfﬁad%eéHntos%&e SHO t»!f'letrpif(gépect to a

el ectrodes, and performng 10 inspection wth respect

t o whetrkeri e i elo el Beiiroades, e dafrecd Wenh Qdn Nmprises
based on information indicated by secondary el ectrons

radi atied rfg dmntelte ipicdeldieleaidatasg MefLidhd hthe signal

el ectron beans are radi ated onto a radi ati on area

whi ¢ iineal, udes. tath iinga stl et ofcltdwe it fintsdrsgatayons of the
area and at |east part of the second array area, with

a relS&@NVe Ngodiitiegnaind dlhet isgrigidilp letasoerand i xel

not her board and the beam source fixed. A nethod

acc oSy 15 SEn GOREE o diongnte o itiedh ing exlgments, the
i nventi for inspectin% @rray substrates, and 20

for PREPEE REFER Pidielt SPurt o Ty Usiay DEF) deiqbrp bean

DA LR bt R o L i pormins

SUBSLALRAHILY Wity HELUTE LA SR A HSIOUILcrose.

lineg @an¢e$@R3le or not based on information indicated by
secondary electrons radiated from the pixel electrodes,
wherein the electron beams are radiated onto a
radiation area which includes at least part of the
first array area and at least part of the second array
area, with a relative positional relationship between
the motherboard and the beam source fixed.

A method according to another embodiment of the
present invention, for inspecting array substrates, and
for inspecting the pixel portions by using an electron
beam tester, with the entire mother substrate contained
in a vacuum chamber, in which array substrate portions
are formed in areas on the mother substrate, and
include pixel areas in which scanning lines and signal
lines are formed to intersect each other, a plurality

of pixel portions are respectively formed close to

intersections of the scanning lines and the signal
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25 lines are forned to intersect each other, a
plurality of pixel portions are respectively forned
close to intersections of the scanning |ines and the
signal lines, a scanning line driving circuit is
formed in an area outward of the pixel areas, and is
connected to the scanning lines, for successively
supplying drive signals to the pixel portions in a
row direction, a 5 signal line driving circuit is
formed in the area outward of the pixel areas, and is

conngated t g tsfaeamﬁirgmq-dé' rlﬁsivl'ifr% SUPRI M NG dIME S in an

signals to colums o e pl xel portions, and group

of pagsacouected 40 dhe pisEan AL | e driyVidhnected to
circuit and the signal line 10 driving circuit, the

met hadec erpmirsingg 1 iseld,i Mpra suat afin ¥ anggoMalg drive
whi ch beans are radiated in electron beam scanni ng by

an ebégnedss bearnhscgninerl tooa igrengen ia wévw ahi tde iegma
scanning is performed over portions of the array
subsBEane Lpditico sy iwkineh carecuis |iot ateednashpositthe taxrea

each other or the beam scanning is performed over al

the SPFygreulRdt tdce Dicedi gdeamt, tand smmonneatedar® the
acqui ring.inspectiagn information on the  pixel
port?éﬂgg&fqﬁﬁ§sar &F SWERPAY Sortieons i loh taarelunns of
| ocated in the radi.ation_r e. 20 appar at us

acco% anlfgqtﬁ@rbﬁﬁgﬁ’eﬁﬁgggﬁﬁﬂﬁ’6QDFE FrEgGHRted to the
i nvept.l . for.ins i ar.r substrates, . and f.ar

i nspg%thgﬁéngi %éln%pgﬁiit‘}&%% Hﬁrlj%xs{lllﬁ:g a;nnO[ e heects’rl naqbe'l.%e

test gh s yWhbh can ek I § IOt hes s i i%gﬂ.:) gg'retrtﬁtgﬁ] g’ n,

a vacuum chanber, in which array substrat

25 argdfigthed irRndlkedy N WhleHNels sukstratier nd
electron beam scanning by an electron beam scanner to a
range in which the beam scanning is performed over
portions of the array substrate portions which are
located opposite to each other or the beam scanning is
performed over all the array substrate portions at the
same time, and acquiring inspection information on the
pixel portions of the array substrate portions which
are located in the radiation range.

An apparatus according to the other embodiment of
the present invention, for inspecting array substrates,
and for inspecting pixel portions by using an electron
beam tester, with an entire mother substrate contained
in a vacuum chamber, in which array substrate portions
are formed in areas on the mother substrate, and
include pixel areas in which scanning lines and signal

lines are formed to intersect each other, a plurality
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i ncl ude pixel areas in which scanning |lines and signa
lines are forned to intersect each other, a plurality

6 of pixel portions are respectively formed close to

i ntersections of the scanning lines and the signa
lines, a scanning line driving circuit is connected to
the scanning lines, for successively supplying drive 5
signals to the pixel portions in®°a row direction, a
signal line driving circuit is connected to the signa
l'ines, for supplying drive signals to columms of the

pi xel t.J.on C ected to the
scanrﬁ]ﬁgjrﬁ%espdorﬁ]l?onrgg gﬁl&%cg{?gfg%%tjtﬁgf i%on% e(i?icngosl% to
ar i Vi Slddiitond Nor APRATALAIS GOIPLI Bl DG dTBANS { Pnay

setting a radiation range over whic eans are
radi atietks,| i &d@aidony beas seanm Oyran €l £CtEDMhected to

beam scanner to a range in which the beam scanning is

per f aheed Melindrina®)s fr thecodd AW SUPSEUE Bying drive
portions which are 15 | ocated opposite to each ot her

or tIsd doedmd deaniiengiixel gerftarored aver =W dihedriay, a
substrate portions at the sanme tine, and nmeans for
acquisdigng li Asipesctdrary inonfommtitoni orcdriregiectlto the signal
portions of the array substrate portions which are

| ocatléd@Ssh tioF SIRRIiGY DO Yearfjenads dfo xsslomingt ioh the
of Drawings FIG 1 is a view for_use in explaining the

undePINAS g RegdhiiNgue 389 GO Y edemadsasitissit eshd ¢ Hee

basi ruycture of an _anorphous silic type of arra
o5 S%gskpé%g.f%ne d%lVlng circuit anénkh@/51gnal line

driving circuit, the apparatus comprising: means for

setting a radiation range over which beams are radiated
in electron beam scanning by an electron beam scanner
to a range in which the beam scanning is performed over
portions of the array substrate portions which are
located opposite to each other or the beam scanning is
performed over all the array substrate portions at the
same time, and means for acquiring inspection
information on the pixel portions of the array
substrate portions which are located in the radiation
range.
Brief Description of Drawings

FIG. 1 is a view for use in explaining the
underlying technique of the present invention and the
basic structure of an amorphous silicon type of array
substrate.

FIG. 2 is a view for use in explaining the

underlying technique of the present invention and the
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FIG 2 is a viewfor use in explaining the underlying
techni que of the present invention and the 7 basic
structure of a polysilicon type of array substrate.
FIG 3 is a schematic vertical -sectional view of a
l'iquid crystal display panel according to an
enbodinent 5 of the present invention. FIG 4 is a
perspective view of part of the 4bove liquid crystal
di splay device. FIG 5 is a view for use in explaining
an exanpl e of arrangement of array substrate portions

on aggtgltca Qh%l{téStortat pocrllﬁllléon ra?f array

sche owi ng ‘one array ‘su
accogﬁgglgé{ghe enbodi nent of the present invention.
FIG 7 is a schematic plan view enlargedly show ng 15

part of a mixel3 area idtidia@a ¢ aye SUDSI T S ESIONM I Piew of a
FIG 6. FIG 8 is a schematic vertical -sectional view

of thHeuiidyuirg serapstddlsdissplhgianatcomhire) 46 an embodiment
provided wth the array substrate shown in FIG 7. 20

FI G oF ithea prieswnfrord nvsm tiirorexpl ai ni ng t he basic

structure and operation of an el ectron beamtaster

accor di ng BI& .t He lentsodiensne ofi ther iresehtpamvent i Ore above
FIG 10 is a view_ for use in explaining the structure

and gp&ldd @ﬁyéﬁa&ndilﬁﬁ@&t 9%y sspar atus for 25 an

array sub at ortion, ch includes the e| ectron
y %&%. % QS a Jlew or use 1in explaining an example

of arrangement of array substrate portions on a mother
substrate.

fIG. 6 is a view schematically showing one of
array substrates according to the embodiment of the
present invention.

FIG. 7 is a schematic plan view enlargedly showing
part of a pixel area in the array substrate shown in
FIG. 6.

FIG. 8 is a schematic vertical-sectional view of
the liquid crystal display panel, which is provided
with the array substrate shown in FIG. 7.

FIG. 9 is a view for use in explaining the basic
structure and operation of an electron beam taster
according to the embodiment of the present invention.

FIG. 10 is a view for use in explaining the
structure and operation of an inspecting apparatus for
an array substrate portion, which includes the electron
beam taster, according to the embodiment of the present

invention.
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beam taster, according to the enbodi nent of the
present invention. 8 FIG 11 is a view for use in
expl ai ni ng an exanpl e of arrangenent of the array
substrate portions on the nother substrate, which are
to be inspected. FIG 12 is a flowhart for use in
explaining an 5 inspecting nethgod according to the
enbodi mrent of the present invention. FIG 13 is a

bl ock diagram for use in explaining processing
performed in a signal analyzing section and a

control | i ng sect o%ar% n\({oér\? ﬁ&?%?@ri?i Oy Fiang'L]il%rég 30 example

FIG 14 is a flow use i n explainin

| nspeat i J1RjdMch @ceordidg, £ 05§ %@wpﬂM&r? Cérligeon the

present invention. Best Mdde for Carrying out

| nvemidtore A SISk O WHISREE Fd0 @ Sabsidd &se@nd a

nmet hod 15 and an apparatus for inspecting array

substrat eFIG.ackdrik ng fowch@&nboth enée of nt &Lo PAESERNY an
invention, wIll be explained with reference to the

ac c oHPSPEiatg nad meati gk .adéigrsting heo urtderdmbodiiment of the
techni que of the present 20 invention will be

expl RirFSGNTAS IViidm FIGS. 1 and 2, as the array
substrate,_ an anorphous silicon type of array _
subst rat e Fffd d hol st 19K t§ARE AN af o Byuss bRt e B2 ining

resent. For e l e, in an XGA  (eXtended ,
g Zp iré’geﬁﬁrlé% ’pﬁrﬁ%@m pHods Ssliqr}aclorﬁrtay]@éz%zy gfection and

array %%R%E%ﬂtlﬂ n'gn c:slel'é: eJ.Son% p1i1'1Xet|hearf.elaowsc(%*l aarncd ignr OEl‘leGS .12,

FIG. 14 is a flowchart for use in explaining the
inspecting method according to the embodiment of the
present invention.

Best Mode for Carrying out the Invention

A method for inspecting a substrate, and a method
and an apparatus for inspecting array substrates,
according to an embodiment of the present invention,
will be explained with reference to the accompanying
drawings.

First, the underlying technique of the present
invention will be explained. As shown in FIGS. 1 and
2, as the array substrate, an amorphous silicon type of
array substrate and a polysilicon type of array
substrate are present. For example, in an XGA
(eXtended Graphics Array), the amorphous silicon type
of array substrate includes a pixel area 30 and groups
of pads PDa having respective terminals, for connection

of an external circuit, the number of which is
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of pads PDa having respective termnals, for
connection of an external circuit, the nunber of
which is 9 approxinmately 3000. On the other hand, in
the polysilicon type of array substrate, in addition
to a pixel region 30, a scanning line driving circuit
40 and a signal line driving circuit 50 are provided
to drive 5 the pixels arranged af all X and Y

coordi nates, and they are each fornmed of a thin film
transi stor (which w1l be hereinafter referred to as

TFT) . f t t b f ot i, nal f
T o0y o oL e DL o Lerm el .
ffi hat f ' t s
Uil o5 Dbt A0 o 08l A (840 ol Ui rion <o o

dri vigigell 1@l 10030, The Srdfy: RYbsifat & NEEUS L0r B8t 40 and

inspected ina nanufacturing process. As testers for
i nspectdinthdinel irsd ad€iwind hei el 30 exr G r&Pided to drive

electrical tester and an 15 el ectron beamtester

(whi dhenidilxedes reermampdd ert J16f ef ratd to @so B Aesd€r )and

are provided. Inspection wusing the electrical tester

i s peamfear rete magteddimeed ot a dfftier achunutadts igtdhe(which

charge in an auxiliary capacitor of a pixel portion,

t he &ddumicathed dhimide by arsichga a5 o) | nsHextd ore,

using the EB tester is performed as follows: after '

accumCatiatg AR s wiartembiaisarst G gif gfads PDp is

pi xel_s, _an .electro eam,s entted onto the pixe

por t PBRE CAHER 1 e e i y © (IWcihan® Wi they are set

?;Lg%tg?d 1 n%% tlsn ot g] echceass%avr\w'.flllelrneg tlhienea J:r ipvhionuc_;[S csilrléuciotn 40 and
the signal line driving circuit 50.

The array substrate needs to be inspected in a
manufacturing process. As testers for inspecting the
state of the pixel area 30, an electrical tester and an
electron beam tester (which will be hereinafter
referred to as EB tester) are provided. Inspection
using the electrical tester is performed by reading
out, after accumulating the charge in an auxiliary
capacitor of a pixel portion, the accumulated charge by
using a probe. Inspection using the EB tester is
performed as follows: after accumulating charge in an
auxiliary capacitor of pixels, an electron beam is
emitted onto the pixel portion, and emitted secondary
electrons are detected.

In the case where the amorphous silicon type of

array substrate is inspected by using the electrical

tester, the number of probes for use in this inspection
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array substrate is inspected by using the electrica
tester, the nunber of probes for use in this

i nspection 10 is approximately 3000. This is very
expensive, since the prices of the probes are very
high. In the case where the polysilicon type of array
substrate is inspected by using the electrica

tester, the nunmber of 5 probes fof use in this

i nspection is approxi mately 300. Although the nunber
of probes is reduced, the inspection cannot be

SatiSf?cd%%%$¥iﬁ§{%$§n?@®o§infﬁi%t£6i§e9§n$ﬁ§¥§$§%§? since

t he scan [ Vi Ng ci rcui an

line v | I CHI ddi.Li 10. si, gna
o oo PR T St 2O0LL SR DBk g oo

ot herwrwngl, thé pHEy SABE-YNEE gpt Ner agPEPHOYSHs SHAEE0DS
type of array substrate is inspected by using the EB

t est emspdatrge by weouwntled edl éottheaauxébt @y the number of
capacitor of the pixel portion from conmon probes is

t hr oygtrlide Groupse ofn padss PDpspaodiomspecéppnoxismagely 300.
the EB tester is then perforned. Al so, in the case

wher &ty yigie inor ey pef ofrapeayisubsduet@, i she

i nspected by using the EB tester, charge can be
accuriiiSREH 1M tHE Ui e ot tapact oot L nfreheopnge@l since it
20 portion through the scanning iine driving circuit

40 grhf t%%%\hé?ﬂ%etf&i%%@%ﬁl%hwes@?l%v@?cult 40

unt! K e ATELBNUS, SiL eon ype. oLy oy subplr e cor,
PSS P LR, O 0RE EORC AN METARHR Pea
On the other hand, in the case where the amorphous
silicon type of array substrate is inspected by using
the EB tester, charge is accumulated in the auxiliary
capacitor of the pixel portion from common probes
through the groups of pads PDp, and inspection using
the EB tester is then performed. Also, in the case
where the polysilicon type of array substrate is
inspected by using the EB tester, charge can be
accumulated in the auxiliary capacitor of the pixel
portion through the scanning line driving circuit 40
and the signal line driving circuit 50. However,
unlike the amorphous silicon type of array substrate,
charge cannot be easily accumulated by using common
probes, since the groups of pads PDp have various
terminals for different input signals.
The above explanation is given of, as examples of

the inspecting method, the four cases where the
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The above explanation is given of, as exanples of the
i nspecting nethod, the four cases where the anorphous
silicon type of array substrate is inspected by using
the electrical tester, where it is by using the EB
tester, where the polysilicon type of array substrate
is by using the electrical test L and where 5 it is
by using the EB tester. A liquia-crystal display
device provided with the polysilicon type of array
substrate w || be explained wth reference to FIGS. 3

o %.mgrg)htohuesf l%mg:yf%(%ﬁa%{)e r ef erre Lo B%r};ected

type of array substrate o Hs

ar ra)baﬁmtnr Ale@ el Fh.e AS- 1 ShoWk dit Fl GPerd aNd 4 %)P%Slng

liquid crystal display device conprises the arra

substunat @€EL@kstat  OppRSdd & heshisitysatie k2 Bfdangetrray
opposite to the array substrate by retaining a

pr edetudrsnimeed dap oy amitre tare ayl dcs Sieslt riadse@nchrad where
liquid crystal layer 103 held by those substrates.

The drtr dy Hybsisiade thel Fnd eédiempposite substrate

102 retain a predeterm ned gap by pillar- shaped

spacers 177 ldsniiichgrastspachrsplay plavigrerafovigted ivith the
of the array substrate 101 and that of the 20 opposite
subsPP&tyélfGE"&r & YBSn ®d atréaéfacﬂﬁlbéttﬁ-’@rteowlall fplexplained

mb d tal jnlet 161 formed at  a
par ¢ <0 P R EaET Heior %gas@;%éﬁﬂ By a Heditnit Clgzwing

"G SRR AP0 S MBS S race

25 197911“%%3/ r‘éﬂf rke\%h I%%r %' n%f ter ‘Sf e %rtac?:easl AM s

substrate portions en they are p OVI on th

Mt h@hown in FIGS. 3 and 4, the liguid crystal display
device comprises the array substrate 101, an opposite
substrate 102 arranged opposite to the array substrate
by retaining a predetermined gap from the array
substrate, and a liguid crystal layer 103 held by those
substrates. The array substrate 101 and the opposite
substrate 102 retain a predetermined gap by pillar-
shaped spacers 127 serving as spacers. A peripheral
portion of the array substrate 101 and that of the
opposite substrate 102 are bonded to each other by a
seal member 160. A liquid crystal inlet 161 formed at
a part of the seal member is sealed by a sealant 162.

FIG. 5 shows that a plurality of array substrate

portions 101, 101, . . . formed on a mother substrate
100. They will be hereinafter referred to as array

substrate portions when they are provided on the mother

substrate 100, and will be hereinafter referred to as
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substrate 100, and will be hereinafter referred to as
12 array substrates when the nother substrate 100 is
cut along cut lines e into the array substrate
portions such that they are provided i ndependently.
FIG 6 representatively shows a single array 5
substrate 101 as one of the arr substrates cut off
fromthe nother substrate 100. one side of the
array substrate 101, a regular group of pads PDp are
formed. The regul ar group of pads PDp.are connected to

the $6anRi RGYNe 1@ WG, Gcil'{ec‘rlr.létlh@ %g%ééba 4 F;% cut

line driving circuit 50. The regular group

are wsemg ruthpUtidsn@ different ianalsupanh@d Shrtions

i nputting and outputting signals for inspection.” In

the piuxel tdaga t3Q yor rehe rayviale & ubstd @ ickiLy a

plurality of pixel electrodes P are arranged in a 15
matri x. Bé¥iGes treprmsceitadioctnoddsowy 4 heirmgl@yarray
substrate 101 conprises a plurality of scanning |ines

Y asuksieatsl g rewsnef ofi xtdle elrmuty cldsstradreh aout off
plurality of signal |ines X arranged al ong col ums of

pi xelf T&@Fedhfodesner FuPshidr®sr 0% -he Adr rafie sulsia raft ehe

20 101 conprises TFTs SWarranged cl ose to
inteP§§€ViEHbS%6Fch30§caﬁmﬁ%§a'QRxﬁﬁp%ﬂuPQHRﬁﬂﬂ PDp are

i o s I

) oEaerReL eSO ISl L0 TR SO S

appl i @secaqgignay wohtage 8h.anThe regular group of pads PDp
are used in inputting different signals, and also
inputting and outputting signals for inspection.

In the pixel area 30 on the array substrate 101, a
plurality of pixel electrodes P are arranged in a
matrix. Besides the pixel electrodes P, the array
substrate 101 comprises a plurality of scanning lines Y
arranged along rows of pixel electrodes P and a
plurality of signal lines X arranged along columns of
pixel electrodes P. Furthermore, the array substrate
101 comprises TFTs SW arranged close to intersections
of the scanning lines Y and signal lines X as switching
elements, the scanning line driving circuit 40 which
drives the plural scanning lines, and the signal line
driving circuit 50 which drives the plural signal
lines.

Each of the TFTs SW applies a signal voltage of an

associated signal line X to an associated pixel
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associ ated signal line X to an associ ated pi xel 13

el ectrode P, when it is driven through an associ at ed

scanning line Y. The scanning line driving circuit 40

and the signal line driving circuit 50 are arranged

adj acent to end portions of the array substrate 101, 5

and are | ocated outward of the pigel area 30. Al so,

the scanning line driving circuit>40 and the si gna

line driving circuit 50 are each fornmed of TFTs which

is using a polysilicon sem conductor filmas in the

TFTs r f e. ,pi xel 3 in FlLG 6

Wil | egl\gcél%pcré;i%’egdli\l/\%{]hlfej:%r%ﬁ%\z&tl pgﬁgg&ﬁégn%s%(?mated

FI G stdrthithg Pl afe W ew Tiands 4G 851 §5 fe V&fi%fr% circuit 40

sectional view. The array substrate 101 has a

substamat e Hel ls @gngl 1Idspat g EDsehat i 9@ §y@f§]f§£§ged
e

(glass) (FIG 8). In is the pixel area 30, on
substrgtaeehit], td hendignal 1 drimest X leada seapnmgst +aes Yo1,
are arranged in a matrix, and the TFTs SW (a portion
sur r einvded-ehyl ecaigd | ®ithvErd shibutite beixef esred 3®. | Also,
FIG 7) are provided at intersection portions of the
scanftilgg sqargsinghd gigriit 1 vy | ¢ esu i The0 THTS SW emtdnal
conprise a sem conductor film 112 having source/drain
regi oAde A ERE LiMEuidnd R aje eea el ebe¥oRe Afi5HFTs which
fornmed by .extendi a part of the scanning line Y,
Fur t REr BP0 Gn R SUDST R Re 40N 6 € ¥ | el apetn the
auxi&%ggys pacity lines 116 are fornmed to form

auxi i dpacity elenents 131 and are

Part of the pixel area 30 shown in FIG. 6 will be
explained with reference to FIGS. 7 and 8. FIG. 7 is a
plan view, and FIG. 8 is a vertical sectional view.

The array substrate 101 has a substrate 111 as a
transparent insulating substrate (glass) (FIG. 8). 1In
the pixel area 30, on the substrate 111, the signal
lines X and scanning lines Y are arranged in a matrix,
and the TFTs SW (a portion surrounded by a circle 171
should be referred to in FIG. 7) are provided at
intersection portions of the scanning lines and signal
lines.

The TFTs SW each comprise a semiconductor film 112
having source/drain regions 112a and 112b, and a gate
electrode 115b formed by extending a part of the
scanning line Y. Furthermore, on the substrate 111,
stripe-shaped auxiliary capacity lines 116 are formed.
to form auxiliary capacity elements 131 and are

extended parallel to the scanning lines Y. In those
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extended parallel to the scanning lines Y. In those 14
portions, the pixel electrodes P are forned (see a
portion surrounded by a circle 172 in FIG 7, and al so
FIG 8). To be nore specific, on the substrate 111

the 5 sem conductor filns 112 and auxiliary capacity
| oner el ectrodes 113 are forneq On the substrate

i ncluding the sem conductor fillfs and t he auxi liary
capacity |ower electrodes 113, gate insulating film
114 is formed. The auxiliary capacity | ower

el ec 3 or ysilljc n t

sem on u?{%srl fé}%ng;&ef é‘%%ﬁ{]ocpeoéatpz Alllnsu a){}? Cli e a
114, SHAMDud Dy a Q&t&f‘é ecty g%%ﬂ%.5b7,a%d also
auxiliary capacity |nes 116 are provided. The

auxi IFizar.y sgapacity lines 116 and the auxiliary

capacity | ower electrodes 113 are 15 arranged opposite

to each ottherbevinAhesgatiefidnsuwating sdbdtrddet. 111, the
Further, interlayer insulating films 117 is formed on

t he §g&ma donsiicatomd ifliMsmllR4 anttlaudiiig arthe cageanintinglower
lines Y, the gate el ectrodes 115b and the auxiliary
capailegtiioses 116 aze Gemiesi i niQs Itdyeersubssads rigicluding
film117, caontact electrodes 121 and the signal |ines

X ar &D€oSF8 COTRICtogn fAdimSe 130 ridifes Wit ey capacity

Com QoHAcE P HACRFELZ  and ke SISO O (rioded 1 15

conneetBicro ThE Shinadravalne g ol FEol e trses 113

Se"iSggd%%E%%dfBknﬁoﬁ@%QQQQd%o%taggxthe semiconductor films

112. On the gate insulating film 114, the scanning
lines Y, gaté electrodes 115b and auxiliary capacity
lines 116 are provided. The auxiliary capacity lines
116 and the auxiliary capacity lower electrodes 113 are
arranged opposite to each other via the gate insulating
film 114. Further, interlayer insulating films 117 is
formed on the gate insulating film 114 including the
scanning lines Y, the gate electrodes 115b and the
auxiliary capacity lines 116.

On the interlayer insulating film 117, contact
electrodes 121 and the signal lines X are formed. The
contact electrodes 121 are connected to the
source/drain regions 112a of the semiconductor film 112
and the pixel electrodes P through contact holes. The
signal lines X are connected to the source/drain
regions 112b of the semiconductor films through contact

holes.
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holes. 15 Protection insulating film2122 is fornmed to
be stacked on the contact el ectrodes 121, the signa
lines X and the in-Lerlayer insulating film 117.
Furthernore, on the protection insulating film 122,
stripe colored 5 layers, i.e., green-colored | ayers
124G red-colored |layers 124R %gg bl ue-col ored | ayers
124B, are alternately arranged -adj acent to each other
to forma color filer. On the colored | ayers 124G
124R and 124B, the 10 pi xel electrodes P are fornmed of

tr anspar enf GanAUEL] Vens i Lo suely a5 430 i pdbym: £

and oxi de). The pixel electrodes are connec

the condaedd dreaiHOdesntd2d divougbueont act holes;i 4291 1ines

formed in the colored I|ayers and the protection

i nsulxatdmy dtHd mrﬂc&lé)'i_elpeiﬂlm%@inﬁofiir@nﬁlﬁf tB€rthermore,
pi xel electrodes P are |ocated to be stacked on the

auxi ldrarghec gpadidat domemn s Ul amngl £hem sizmal stines colored
Auxiliary capacity elenments 131 connected to the

pi xellagtegtt,r ddes. 2 gfaarctd@ivasd alxyd tary2 4@apaceéd+@slored
for accunul ating 20 charge. On the colored | ayers 124R
and 124G He 45 |angt -0 strapeal aprt eka 7s (524B Fl@B e 7)

is formed. Although not all the pillar-shaped spacers
127 &lé SSRoWE L% Rer alteed i TfsPn theeadh orer T ayeriorm a
at a desir density. On 25 the colored | ayers 124G
124RC§ﬁ'ri 48%nd the pixel electrodes P, An

alignment i 1p A28, $ dO MRk  I"ys, 124R and 1248, the

pixel electrodes P are formed of transparent conductive
films such as ITO (indium, tin and oxide). The pixel
electrodes P are connected to the contact electrodes
121 through contact holes 125 formed in the colored
layers and the protection insulating film 122.
Peripheral portions of the pixel electrodes P are
located to be stacked on the auxiliary capacity lines
116 and the signal lines X. Auxiliary capacity
elements 131 connected to the pixel electrodes P
function as auxiliary capacities for accumulating
charge.

On the colored layers 124R and 124G, the pillar-
shaped spacer 127 (see FIG. 7) is formed. Although not
all the pillar-shaped spacers 127 are shown, they are
formed on the colored layers at a desired density. On
the colored layers 124G, 124R and 124B and the pixel
electrodes P, An alignment film 128 is formed. The

opposite substrate 102 includes a substrate 151 as a
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opposite substrate 102 includes a substrate 151 as a
16 transparent insulating substrate. On the substrate
151, an opposite el ectrode 152 formed of transparent
material such as I1TO and an alignnent film 153 are
successively provided. 5 A basic matter of the nethod
for inspecting the array substrate 101 by using the
EB tester will be explained mﬁﬁ% reference to FIG 9.
This inspection is perfornmed after form ng the pixel
el ectrodes P on the substrate. 10 First, probes

conneched gta(} htS '&M 12990 A t@Q%Se S '2 g:n%q ?d%)zs%rr ate

302 are connected to respective pa

Dri viing , siagh@py utdlte 1fc@mddie 189 9na] rmenes %rgns?ﬁd;ent
si gnal anal yzer 302 are supplied to pixel portion

203 marteugh 1prsakes and TRads2eh and @Fknt <Al arsd hge
driving signals are supplied to the pixel portions

203, sancelsedtvedly peamibBd.s radi ated from an

el ectron- beam source 301 onto the pixel portions 203.

Due to thifs beadicatniadn,e rs edoridar yneditest rioors iSBpecting the

i ndicating the voltages of the pixel portions 203 are

20 radgravegubaidadet ddtle®ybysdmoeltdst Edh tdsttaut ori IDEbe

The secondary el ectrons SE are proportional to the ' .
vol t §§Blasfeq ﬁéF@i6ﬁfPF§ﬁF®h¢éhEﬂ%byEbreTWd& atnsgpeqtion is
an inspection step, pixel portions 203 of the array
subsPFALETISE A& ed| EOFFIRYl NP Ss Pdrifad S den Fg 925 the

sign t he signal generator and signal analyzer
SOZ.Q#ﬁﬁéEggéﬁning is carried out in synchronismwth

First, probes connected to a signal generator and
signal analyzer 302 are connected to respective pads
201 and 202. Driving signals output from the signal
generator and signal analyzer 302 are supplied to pixel
portions 203 through probes and pads 201 and 202.

After the driving signals are supplied to the pixel
portions 203, an electron beam EB is radiated from an
electron-beam source 301 onto the pixel portions 203.

Due to this radiation, secondary electrons SE
indicating the voltages of the pixel portions 203 are
radiated, and detected by an electron detector DE. The
secondary electrons SE are proportional to the voltage
of a portion from which they are radiated. 1In an
inspection step, pixel portions 203 of the array
substrate 101 are electrically scanned with driving
signals from the signal generator and signal analyzer
302. This scanning is carried out in synchronism with

scanning of the electron beams EB over the surface of
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scanni ng of the el ectron beans EB over the surface of
17 the array substrate 101, which is indicated by
arrows dl. The range of radiation of the electron
beans EB is a circular range. This range is limted
to a range in which the el ectron beam EB can be

radi ated over the 5 entire area of a 15-inch diagona
screen. Information indicated bytthe secondary

el ectrons detected by the electron detector DE is
sent to the signal generator and signal analyzer 302

for t pqrgps 0 al i.ng the pixel, rtions 203.

10 Fuér]}%er nor e,sqf%getﬁaan eo?/lfrda ’?o‘“ﬁhlcﬁ:}?tjr]% Jsrg%o‘ﬁ%%? by arrows
el ecty0n ' . S | _ge a n i gnal .
anal yd;le'rS TS%%&%C%@ ]'Ir{hgpaz% i ngo%e?kf%r%rg%%%% S% %IHS EB 1s

pi xela pordd Ry taydqe dripi g gignal s fjgglgééﬁdté o%tpgnge in

term nals of TFT of” each pixel portion hereby 1s

the siraten afhd hel sl dBgeQfm the Phrcabe el £81 508850 Fet Nehe
each pi xel portion 803 can be inspected. In other

wor dentiifre herep xel pArt-Hionc208 ddsnal dedegdn . t he

defect can be detected by the EB tester. A nethod and

an appar atisfdarati impeiotdingp tded by ralye 20ccudsty aé bectrons
portions 101 by using the EB tester, according to the

pr es &Fit GGREehtdYork hanis e e ox sl sretebr VRE hi & eferterice the
to FIG 10. First, the structure of the inspecting

apparfIie if FENFEA AT iaishediINRy 1 bBrFery 3Bupsar dikee

ortions 101 wi Il he explained. This 25 inspecting
gppalpé’trl?§sien€gr E&agtyésmt%héh@ it B oast®t- such

that Ftur}%)ﬁeq:%% er,o@h%eqn%%r%astlin Ieo otq'}/e' secondary electrons

supplied to the signal generator and signal analyzer
302 reflects responding performance of each pixel
portion to the driving signals supplied to the
terminals of TFT of each pixel portion 203. Thereby
the state of the voltage of the pixel electrodes P in
each pixel portion 803 can be inspected. In other
words, 1f the pixel portion 203 has a defect, the
defect can be detected by the EB tester.

A method and an apparatus for inspecting the array
substrate portions 101 by using the EB tester,
according to the present invention, will be explained
with reference to FIG. 10. First, the structure of the
inspecting apparatus for use in inspecting the array
substrate portions 101 will be explained. This
inspecting apparatus incorporates the electron beam
taster such that they are provided as a single body.

At a vacuum chamber 310, an electron beam scanner 300
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At a vacuum chanber 310, an el ectron beam scanner 300
18 is provided. The el ectron beam scanner 300 is
provided to be novable (in directions indicated by
arrows d2), while keeping the inside of the vacuum
chanber 310 in an airtight state. The el ectron beam
scanner 300 may 5 be |l ocated in.the vacuum chanber
310, and be controlled therein™wth respect to
novenent. The nother substrate 100 can be |ocated in
the vacuum chanber 310, and also renoved therefrom

Furt her p iy itdee . vagwemohameln $ldn ﬁhrﬁl@tj@‘ is provided

detector 350 is provided. Furthernore, 1n 10

vacuym elkamdeabdt0, (id prioketinids 34Qiida oW Hed rowdndi2) ,
can bring a nunber of probes into contact wth

assowhafled kpagd nof taer dyssidkstafattthepardduans dnbehe310 in
above units are controlled by a robot not shown with a

hi ghaacedradghtlistattea siThe whldctofort e amcanmmrehardfd may
310, a seal connector 311 is provided. The sea

connbet dPC3Led 41 ithiee Vel o Chemiest 3% mrobdaimiantrolled
340 and the electron detector 350 in the vacuum
chanbBRT81D ¥4 thedFEPECHe LOadyE@Madd exXither MAthaAT tsyibstrate
whi | eepln the inside of 20 the vacuum chanber 310

in aﬁ § FFPg £ P55 i Varigh Q%R:%%LSf@d also
is | 0 e v chanb er 310.

cont?%ﬁggge gé% %gr%%nprﬁg her‘ i gial km%éﬁ?%%“%é@ﬁqﬂ?r 310,
321 aft 9LKERORCLERUL JGonkiOl (ol il ' 4 ON 382n Anore, in

signal anal'yzing section con rolling section

324 tRe VheaersenbhBRs: s2nd %”pﬂo%%uﬁfn%t Ao S&CY: W ided,

and can bring a number of probes into contact with
assoclated pads of array substrate portions 101. The
above units are controlled by a robot not shown with a
high accuracy.

At a side wall of the vacuum chamber 310, a seal
connector 311 is provided. The seal connector 311 is
intended to connect the probe unit 340 and the electron
detector 350 in the vacuum chamber 310 to respective
associated external units, while keeping the inside of
the vacuum chamber 310 in an airtight state. Further,
a control device 320 is located outside the vacuum
chamber 310. The control device 320 comprises a signal
source section 321, a driving circuit controlling
section 322, a signal analyzing section 323, a
controlling section 324 for those sections, and an
input/output section 325.

The controlling secticon 324 controls the driving
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The controlling section 324 controls the driving 19
circuit controlling section 322, and can i nspect
driving circuits on the array substrate portions 101

t hrough the probe unit 340. An inspection result

signal fetched fromthe probe unit 340 is input to the
5 driving circuit controlling s%%tion 322. Then, the

i nspection result signal is fetched fromthe driving
circuit controlling section 322 to the controlling
section 324, and is output to an external device,

€. 9. cirduditSRIRY @aviic dduaugh 4 iJHHHdéHHngpect

section 325. 10 Furthernore, the dri'ving circuit

cont peliviing $e6lcu@Rts 322 t¢an adirake RIyEte Podthens 101
array substrate portions 101 through the regul ar

gr oupsroughadsheomriche amriay 34Pubstartie prdt i Al

At this tinme, a signal from the signal source section

321 isdgakso fgitedrmdt d rore the regudearurgrodad dfs pagsitorto the
the array substrate portions, to thereby charge the

auxi Fravyngagaéicuilés contited lingelseqgoran G#<.. THen, the
controlling section 324 can control the electron beam
scanABFP8H6 1 CAnd eEHdde SiREadi X8l fisdrahieshErom tdfe e ving
array,substrate portions 101 to he el ectron scanned.

At tﬁ?§¢flilgﬁef30§§58r]rg&w SPELH oINS FadiCatd® FFGHRAHE NI

pi xe 110 ar et.ected by the electraon _.detector

550, S3RCHaL ot of Fniiar FRCFON i A S-adtect (T i, -9
sent jtQik [ L. .analyzi secti 3. h .

signgl éngﬁigi%ggéggfiSﬁ§§%%haﬁgﬁy§&§%&KSU§EF§C%F5ﬁlon 325,

i nf opERthakrmbram the ehechingn de(eGtol32%01aN% o &8s on
322 can drive elements on the array substrate portions
101 through the regular groups of pads on the array
substrate portions 101. At this time, a signal from
the signal source section 321 is also given to the
regular groups of pads on the array substrate portions,
to thereby charge the auxiliary capacities of the pixel
portions.

The controlling section 324 can control the
electron beam scanner 300, and cause the pixel portions
of the array substrate portions 101 to be electron-
scanned. At this time, secondary electrons radiated
from the pixel portions are detected by the electron
detector 350, and detection information on this
detection 1is sent to the signal analyzing section 323.
The signal analyzing section 323 analyzes the detection
information from the electron detector 350, and refers

to position information (the addresses of detected
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to position information (the addresses of detected 20
pi xel s) fromthe controlling section 324, to thereby
judge the state of the pixel portions. The foll ow ng
case will be explained with reference to FIGS. 11 and
12: when the array substrate 5 portions 10la to 101f
fornmed adj acent to each ot her ogn}he not her substrate
100 are inspected, this inspecti'oh is carried out
over pixel areas of the array substrate portions.

FIG 11 shows an exanple of the array substrate

por tigonge 1 berdmspect&she Aber ALy aye40; SHb3E at g, thereby
portions 10la to 101f include piXxel areas 30a to 30f,

respeiaidgeelthe asthtdhesaieerpise] asgeridesbe nore
specific, it is a 17-inch diagonal screen. FIG 12

shows an eXeapfel bdwing | ovedharil sebei 8xpheined with
controlling section 324. This flow shows the procedure

15 ofrafespactd dre dflGhe Ibi »esld po2 ¢ i wmsn ofh¢ herway ayubstrate
substrate portions 10la to 101f. \Wen inspection of

t he POEIPG thildes ts Kl tfermgdtag) Bt9nt tthe each other on
controlling section 324 controls the electron beam

scanf¥ NefeaRtditiong Wt 390l pyreet ed ni tHes arespection
Is carried aut, (step.S2). .Secondar el ectrons SE are

det e&tsegaﬁfjtelge(oé‘]t Ve pdlé{teéctao?e Pl B tihdh substrate

| ORIRGR S 200 S Al SRV e

Cont SOALIA SEGLn Rt ST I SO ey

det egl@dt raemddia iatal Y91$ resuld1 4 SLEPLRA) o W8N areas 30a
to 30f, respectively, and the screen is large. To be
more specific, it is a 17-inch diagonal screen.
FIG. 12 shows an example of a flowchart set in the
controlling section 324. This flow shows the procedure
of inspection of the pixel portions of the array
substrate portions 10la to 101f.

When inspection of the pixel portions is started

(step S1), the controlling section 324 controls the
electron beam scanner 300, beam scanning of a
predetermined area is carried out (step S2). Secondary
electrons SE are detected by the electron detector 350.
Detection information is analyzed by the signal
analyzing section 323, and an analysis result is sent
to the controlling section 324. The controlling
section 324 determines whether or not an alignment mark

is detected, from the analysis result (step S3). When

determining that it is not detected, the controlling
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determning that it is not detected, the controlling
21 section 324 controls the el ectron beam scanner 300
to shift the scanning area of an el ectron beam (step
S4). It should be noted that alignment marks are
formed on the nother substrate 100 or the array
substrate 5 portions. Thus, when.they are detected by
the EB tester, the positions of the array substrate
portions and pixel portions can be specified. Wen
alignment marks are detected, the controlling section

324 HieRel\bradiusts ithe 126 RS GaNY e rARdm Jsf&atrhfe"l b¥o to

perform ng a control for causing each of the pixe
portisbAgti tha fddasiniseanniaig off e Alddar e dealn aftep s4) .
scanned in a first scanning step (step S6). At this

ti meltsetondar yeelnedtedons attadi latggthefrromeatrtkes gpiexelormed on
portions in the first scanning area Al are 15

det e&héd modhé rd siugsitirat & A0SY reat itdre ias raryalsydest Hat et he
signal anal yzing section 323 (step S7). It should be

not eBOFRaCShe aledtr ohsPedhays aradidatefted PYoriths EB
each.  of the pixel portions, and is not radiated to
the SEREFT atEg PaFeR NSt RE Sthferr Hheda S StdE eyt ions
the first .20 scannLn% area dRI. Thi,s s because

i nf of A&t PORSY RGTdat ity e St P& SF the array .
substrate e %rlj_ﬁ#gl]e%gn?nragﬁllivse%}eo &ﬁhceecccon g Oclh%seccgrlltornolling

324 in advance. I Nng section 4 sets a

def | gekhonnranea ok hohhe jelieclron Reyuhased N ny area,

structure information’on the 25 array substrate
porttﬁ@ré@%apeé&b%hihgsBe%Hd%EollQ%gZQQEEQ%g'%aCh of the

anal yzed, the control I'i ng section
pixel portions in a first scanning area Al to be
reliably scanned in a first scanning step (step S6).
At this time, secondary electrons radiated from the
pixel portions in the first scanning area Al are
detected, and detection information is analyzed by the
signal analyzing section 323 (step S7). It should be
noted that the electron beam is radiated bnly onto each
of the pixel portions, and is not radiated to the other
area, even if the other area is located in the first
scanning area dAl. This is because information
indicating the structure of the array substrate proton
10la is given to the control section 324 in advance.
The controlling section 324 sets a deflection area of
the electron beam based on structure information on the
array substrate portion 10la. After inspection
information is analyzed, the controlling section 324

determines whether a pixel portion not yet scanned 1is
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determ nes whet her a pixel portion not yet scanned is
22 present or absent (step S8). Wien all the pixe
portions are scanned, inspection of the pixe
portions is ended (step S9). When a pixel portion not
scanned is present, the 5 controlling section 324

adj usts the el ectron beam scanggr 300 (step $4), and
beam scanning of a predetermn area is carried out
(step S2). At this tinme, it is determ ned whether an
alignment mark is detected or not. Wien it is

det ejpRRG tt hat adsdrs 1Q+dgf eghed, a control is

performed such that pixel “portions in a second

scanni ng anem A2 1angd bl oo SCaHed AStep 3idg, Wen
the pixel portions in the second scanning area A2 are

i Nspeciseectiipspedt itor ipd xpar fermmerevers tdified 5 doMp s9) .
array substrates 10la and 101b. That is, in the array
substihghe a1@lae lt pertiixel npdr tsicamsddodat ed-dgertthe the
second scanning area A2 are inspected, and in the

ar r afon§gpstiage SEGLE ont BE dpiadsilusper ttibens lisr v beam
second scanning area are al so i nspected. It should be
not e 20" eRat’ OChd StiePs £ 44 ¢ adfidh & Safe & CAN &MY tq;fe a i
second scannin area A2 partially overlap each other
in tR§6§F?§§mlgﬁgsﬁF§Felfgféfréﬁﬁ Ser( Stepet)i-on A3 this

porf SHiga 3o St AR TR W hepoarod  Leraipay giark is
| nspagted Ll 8yt 25,ha8 Girst and second seanning
st eps. InFornation on the abovée inspéction

i nf ogERELERd), Sa2RBhY%#8d By b@?formed such that pixel

portions in a second scanning area A2 are reliably
scanned (step S6).

When the pixel portions in the second scanning

area A2 are inspected, inspection is performed over the

two array substrates 10la and 101lb. That is, in the

array substrate 10la, the pixel portions located in the

second scanning area A2 are inspected, and in the array

substrate 101lb, the pixel portions in the second

scanning area are also inspected. It should be noted

that the first scanning area Al and the second scanning

area A2 partially overlap each other in the array
substrate 10la, and after inspection of the pixel

portions in this overlapping area is performed one

time, it is not repeated. They are inspected in any of

the first and second scanning steps. Information on
the above inspection information is analyzed by the

signal analyzing section 323 (step S7).
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signal analyzing section 323 (step S7). 23

Thereafter, the el ectron beam scanner 300 is adjusted
(step S4), and beam scanning of a predeterm ned area
is perforned (step S2). Then, when alignnment marks
are detected, a control is perfornmed 5 such that the
pi xel portions in a third scanni area A3 are
reliably scanned as in a third scanning step (step
S6). In the third scanning step, the pixel portions
ot her than the pixel portions inspected in the second

scanni ng stiePred ecénspees edl capdohhysafnb¥ahher 1800 is
pi xel portions not yet inspected in a pixel area 30b

are iatspetestl. (dudrIvmt,| amdroéde abaveihgspeciion is

anal yzed by the signal anal yzing section 323 (step

S7) . prAsietesmrineetl @b el s ther poxedd posteéons2 pf tTieen, when
array substrate portions 10la to 101b are inspected.

i s Thdrgnsian arnks tdee platedctpedt i ansonfrohel arpayformed
substrate portions 101lc to 101f are inspected, and

i nspEGorr NG dihe thhigcsd gy Giayst rit e port Fdnscamcmedrea
on t%g nDther su trate 100 ends., Processing of the

i nsi %ﬁﬁﬂ%ﬁﬂrﬁf 1) %e%@}%ﬁl§§EPQ&RBt$ﬁﬁp
II t 24 t f t to .
ggg_f’]:ﬂ ngI gt%e%ec I S e% C?nse Ié/ﬁ‘rfrll]g ?%‘?%'re @ Rixel
MG phic B $and tfm{ YANG SECL TN 3253 TIAMIES & 50 e
plurgllty of nenory sections, e.g., S %F

TS s BB SRS, AUy e

i nspegiked, poHtalomt iyt Gt hvdie@®led in a pixel area 30b
are inspected. Information on the above inspection is
analyzed by the signal analyzing section 323 (step S7).

As described above, the pixel portions of the
array substrate portions 10la to 101lb are inspected.
Then, similarly, the pixel portions of the array
substrate portions 10lc to 101f are inspected, and
inspection of all the array substrate portions located
on the mother substrate 100 ends.

Processing of the inside of the signal analyzing
section 323 and the controlling section 324 in the
first to third scanning steps will be explained with
reference to FIG. 13. The signal analyzing section 323
includes a plurality of memory sections, e.g., a first
memory section M1 to a fifth memory section M5.

In the first scanning step, when the pixel
portions are inspected, information on the pixel

portions is stored as first scanning information il in
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portions is stored as first scanning information il in
24 the first nenory section M. Then, in the second
scanni ng step, when the pixel portions are inspected,
information on the pixel portions is stored as second
scanning information i2 and third scanning information
513 in the second nenory sectigg M2. The first
scanning information it and se hd scanni ng
information 12 stored in the above nenory sections
are read therefrom in response to a control signa

fromdrhe oty %érﬁcg_‘v%y Section w24, And, then éﬁ@tf%éeicwd

the fourth nenory section MAd. Consequently,

scaniidathr iHPr@dp ondh @ld $Nee Pixetc PL i ons plsfdeteq,
pi xel area 30a is stored in the fourth nmenory section

M. e ceemtnidrg o fHy maitten pért Nend ol tde FRIDIYs second
section M4 indicates the states of the pixe

por t isgrs\n iflen,n fidmmataldragies drbd ofhihe gpiaceligporindesmation
are checked in order to inspect the states of the

pi xel 3pdit itdyes .seringd aresskivhgsestioardl ed The first scanning
response to a control signal fromthe controlling

sect L& IR t iy ilhenchedad nfermmti Dnl pfo urkat kel 2
portions is sent to the input/output section 20 325

t hr o§gREEe Corit1oIa9HNE TECG0h. SeHer Ut taFe 1974 Hehrerefrom
third _scanni ng step, when the pixel portiqns are ,
scaniéd,” 55 r?attidgri_’1 o‘j‘lﬁ:r’tr{ﬁéﬂpiwna%poﬁf‘?% ¢ UG ing
as faqur C i ng ipfermatjon i4 in _.the third nenor

sect :g%r?tttl\l/é)% ?r?g 't %‘lr{rog t%f&ﬁn%tn% Jinnftohrerm T éne%Odry

four%Qc%QQ%nwmgilﬁaﬂégggéﬁtﬂf% EHé”é%%ﬂJ&ﬁJ“iﬁ%%%HE&ion on

menory section M2 and third nenory
all the pixel portions of the pixel area 30a is stored
in the fourth memory section M4. The scanning
information in the fourth memory section M4 indicates
the states of the pixel portions. Then, the voltages
of the pixel portiocns are checked in order to inspect
the states of the pixel portions. This checking is
carried out in response to a control signal from the
controlling section 324, and the checked information of
the pixel portions is sent to the input/output section
325 through the controlling section.

Thereafter, in the third scanning step, when the
pixel portions are scanned, information on the pixel
portions 1s stored as fourth scanning information i4 in
the third memory section M3. The third scanning
information i3 and fourth scanning information i4

stored in the second memory section M2 and third memory

section M3 are read therefrom in response to a control
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section MB are read therefromin response to a contro
25 signal fromthe controlling section 324, and then
stored in the fifth menory section Mb. Consequently,
the scanning information on all the pixel portions of
the pixel area 30b is stored in the fifth nmenory 5
section Mb. The scanning infornq%'on inthe fifth
menory section Mo indicates the ates of the pixe
portions. Then, the voltages of the pixel portions are
checked in order to inspect the states of the pixe

portiéﬁﬁhaﬂT¥§bﬁr@K$i6@hﬁ§%£?£ﬁ.ege FioﬁnBEESpgﬂégaﬁgn

10 a control signal fromt ontrollTng section

and dther&dnepkeachd nf OF RO PP SbEt PhX el POr ELQBShSnt 1y,
sent to the input/output section 325 through the

cont ridid | Nganrsiaed | 00 o APt DRSS 0411 NEIRECHLRA1t PSrtions of
array substrate is portion 101 in two steps will be
roughihe exiptadll rreckani 310b refetence i thé fildthlmemdory

step S11, when inspection of the array substrate

st ar tSeCifn dfray Bubsteaeingoinformaoiomefnrghe fifth
formation of a color filter is formed in a step S12

as amSRYRY [T OMHEN, 1K AFIayt DO Stbkes a0 Poethbrel

101 is i.,ns ecteq;b the electrical tester in a step

S13 é’soratrf‘(g}sr'ay 'r}%rb'r AL LFHHeRt i ORC PHEPecRPBRHiIONS are

DR RS 5 LS U B using LI prE s

CoL ST, (I AR P8 L LToone <

repaig iy dhe ag’ifg%élslﬂ%d e p@cgﬁ*érocplffﬁfpsé%@or?r394 , and
the checked information on the pixel portions is sent
to the input/output section 325 through the controlling
section.

A process of inspecting the array substrate
portion 101 in two steps will be roughly explained with
reference to FIG. 14, In a step S11, when inspection
of the array substrate starts, the array substrate
portion 101 before formation of a color filter is
formed in a step S12 as an array step. Then, the array
substrate portion 101 is inspected by the electrical
tester in a step S13 as an array intermediate
inspection. Inspection in this stage is performed by
using the probe unit 340 shown in FIG. 10. 1In the step
S14, if it is detected that the array substrate portion
101 is defective, it is sent to a repairing step of
repairing the array substrate portion (step S15) or a

discarding step.



10

15

20

25

di scarding step. 26 Wen the array substrate portion
101 is not defective, or it is subjected to repairing
processing, the step to be carried out is shifted to
a subsequent step, i.e., a COA (color filter on
array) step (step 5 S16). In this step, a color
filter and pi xel el ectrodes Pzﬂi%forned at the array
substrate portion 101. Then, after formation of the
pi xel electrodes P, the array substrate portion 101
is inspected by using an electron beamas an array

final inspegéhoménaarsyepudePife JOrPEoADIBT is not
specific, electron beans are radiated onto chargeg

pi xeldeef et iweleso P, i @ngs se@endat ¥d €becdpoNsi A@dhat&&ssing,
fromthe pixel electrodes are detected and anal yzed,

t her eliye i sisrecta rige wheet hissd tdiet  pé xethi et @€t tO©deSsubsequent
normal Iy holds electric charge or not. is This

i nspedtdon eans 4 Mspectdolr of fivedhern téer JFTsstSW (step
connected to the pixel electrodes P are defective or

not, Hrfd whetthdhisheserixi 13 a¢9L @aphicl ter eddremize 131
conne%%fd to, the pixel electrodes P are defective or

not, SHFAdddGor 1 Wt et tiHe Pikedr @ ectiodesa P Zoprtion

 hemagires L5 delectl e gl 0ky 0 S SR SIS shen o,

5 SRR Ay S SR L0 et B OSSR o, usin

SRR, S 3o T SR SRR s e

finalgiimnspett i ricre specific, electron beams are radiated
onto charged pixel electrodes P, and secondary
electrons radiated from the pixel electrodes are
detected and analyzed, thereby inspecting whether the
pixel electrodes normally holds electric charge or not.
This inspection means inspection of whether the TFTs SW
connected to the pixel electrodes P are defective or
not, and whether the auxiliary capacity elements 131
connected to the pixel electrodes P are defective or
not, in addition to whether the pixel electrodes P
themselves are defective or not.

In a step S18, when it is detected that the array
substrate portion 101 is defective, it is sent to a
repairing step of repairing a array substrate portion
(step S19) or a discarding step. The array
intermediate inspection is referred to as first
inspection step and the array final inspection is

referred to as second inspection steps. In the case
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referred to as second inspection steps. In the case 27
where it is detected in the step S18 that the array
substrate is not defective, or it is repaired in the
step S19, inspection of the array substrate ends (step
S20). 5 Advantages of provision of the first

i nspection step before the sec%Ed i nspection step in
an inspection process shown in“FIG 14 will be
expl ai ned. Suppose in the case where the array
substrate portion 101 is inspected only in the second

SUboTTALS ot Cor R Cadl T8 o o S o ey

br ealgures tafa taf ray ddmese reUch as o gnalid INgS X in the
scanning lines Y, the second inspection step is

carrisat ol Bf tietsgertitdr @ afhd herr 60l Qlodiddtes Sk (step
pi xel electrodes P, and thus repairing 15 of array
linesZét) .a | ower | ayer cannot be perforned. However,
provision of the first inspection step enables such

repai ri ng AV aie g o fraak owehasiron fobrideki higrsof irspeaytion
lines occurs. Thus, it can be restricted that in the .
secofd SPn SSRGSt st 5 CH e 1asPar tsitistytare iporan dmggection
101 is sent to the discarding step. Furthernore,

a
def eSLOFE SEr FAPR RS HHiGe ddr tiidn RFL ec?ﬁﬂadé“er?ﬁr e Suppose in
I det ect and .repaired, thus inproving the ‘
car D ineIBLEE! SN PR LIS LI MR ARG s
~4-n t.he ove inspecting.rethod and
gggaggfgggggﬁpOES% ﬁ%péb%iﬁ%cfﬁépéfF§§g§ﬁ6§}F%F§? a problem

whi ch shas tkle RPQVE £ 1l UGLYT Supst NS GR3% Mher e dhe

screen size of array
example, if it arises due to breaking of array lines
such as signal lines X or scanning lines Y, the second
inspection step is carried out after formation of the
color filter and pixel electrodes P, and thus repairing
of array lines at a lower layer cannot be performed.
However, provision of the first inspection step enables
such repairing to be performed, even if breaking of
array lines occurs. Thus, it can be restricted that in
the second inspection step, the array substrate portion
101 is sent to the discarding step. Furthermore, a
defective array substrate portion 101 can be more early
detected and repaired, thus improving the yield, as a
result of which the manufacturing cost can be reduced.

In the above inspecting method and apparatus for

inspecting the array substrate, which has the above
structure, in the case where the screen size of array

substrate portions 101 arranged adjacent to each other
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substrate portions 101 arranged adjacent to each other
28 on the nother substrate 100 is 17 inches, that is,
it is large, and these array substrate portions are

i nspected by the EB tester, they are done such that

i nspection is carried out over two adjacent substrate
5 portions. In the case of insp %%lng the two array
substrate portions 101 w thout stanning the el ectron
beam over those portions of the array substrate
portions which are opposite to each other, it is

necessiryhd ompend or suscarp 89100 1hep ¢l e6LEo0. beam ig it
four 10 times. In the case of inspecting the two arr

substiateapps ! i ons dHsahdt £apcanpifgat ey §£@§$ﬁ§nare
beam over the above portions of the array substrate

por t ilomspedtedudy i ces Bhatesean)i figeplatbedSh&CLEOR that
beamis perfornmed three tines. Thus, when inspection

i s islcaredeibrouts st tdditont dmedomooa/@jad:m substrate
adj acent array substrate portions, the tinme required

f or Fi%’stpiéﬁﬁ ng Yhehe reass ubst Faseepoing orise cawo barray
reduce When t he nunber of times the el ectron beam
EB i s B it P Ltk n et t37an 819 gireng Lectron

mar k are . 20dtected|s al so reduced, and the

i nspzocetl or” 15 e hopseerl éjortcjé)r{‘%ef u de?r%‘?]?rst‘éki’%‘ﬂra%e
t ks. formed on t not her
gaglsf‘dr at e %SO ar tnec%%gogosolt? he® B8 qle er’aslta is

| tdans Qig ¢
(r)ﬁstjﬁlteecg:,lsbs\gy ate ED% %%\Eé ar aspe%l &?hus I ns C?I} g?]eam four
of thgaiat eqnoftﬁéw%a@exeaf 19%'ﬁé%gc%@ecvpoeqrof$d’

with the positions of
substrate portlons 101 while scanning the electron beam

over the above portions of the array substrate
portions, it suffices that scanning of the electron
beam is performed three times. Thus, when inspection
is carried out such that it is done over two adjacent
array substrate portions, the time required for
inspecting the array substrate portions can be reduced.
When the number of times the electron beam EB is
scanned is reduced, that of times alignment marks are
detected is also reduced, and the inspection time
period can be further shortened. The positions of
alignment marks formed on the mother substrate 100 are
detected by the EB tester, as a result of which the
positions of the pixel portions on the substrate can be
grasped. Thus, inspection of the states of the pixel
portions can be performed, with the positions of the

pixel portions grasped in advance.
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pi xel portions grasped in advance. 29 Furthernore, in
the case where the array substrate portion 101 is
inspected in two steps, the inspection tine period is
i ncreased. However, inspection is performed over a
plurality of array substrate portions 5 fornmed on the
not her substrate 100, as a resulj,of which recovery
can be also perforned with respect to the tine period
required for conplete inspection. Wien inspection of
the array substrate portions is perforned, defects in

pi xel portrenshéanobe, det echedcad® Jheref Oh8, array substrate
defective liquid crystal display devices are

preveried dm ohd Bppeain sige@sed i OgCt s OSp & hetmar kespection
It should be noted that the present invention is not

li mi tteldng e hicocbioy el mmbomis e@nt , Hanelveray | Duspection is

nodi fications may be made within the scope of the 15

i nveMSOP IR e & lwhehi tnspecaioay | sulpetfataeportions
over array substrate portions arranged adjacent to

each f VBTt Uh e nRlter SwWpsiFate 100, ahe aresylt of

subst rat ortions 101a and 101c may be al so

i nspé’&lefg“ (lgeeceo‘ﬁld %) .abei 12530 FRYELCEMRE WFayrespect to
subs teportions 20 located in the range, of _

r adi ;ttrhlaeoﬁuo © e S EATBH b n’;o%rceor?f?ﬂsepte%gt]e‘b‘?p?%t%%' When
case-wﬂ&; - ' f e ay substrate

port ilons e%ogllh%r fbgfggeg :}lj ac‘gn%ut%%ragt;gcigooﬁ%le?n%nl? he

Dt hgye riilisid At &1 1Y ﬂimesp@fticgpg &ar thd SIA & eq.

effective, that is, it suffices that 2 |nspect|on can
be paregrRQVefe Aad Bd @ﬁcﬁﬁhﬁtdﬁﬁ%a]p(&ité&rbﬁy Hyices are
e

the other hand, in the case where t
prevented from appearing as a product on the market.
It should be noted that the present invention is
not limited to the above embodiment, and various
modifications'may be made within the scope of the
invention. For example, when inspection is performed
over array substrate portions arranged adjacent to each
other on the mother substrate 100, the array substrate
portions 10la and 10lc may be also inspected (see
FIG. 11). It suffices that array substrate portions
located in the range of radiation of the electron beam
are inspected. 1In the case where the screen size of
the array substrate portions 101 arranged adjacent to
each other on the mother substrate 100 is 17 inches or
more, it is also effective, that is, it suffices that
inspection can be performed over two array substrate
portions. On the other hand, in the case where the

screen size cf the array substrate portions 101
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screen size of the array substrate portions 101 30
arranged adj acent to each other on the nother
substrate 100 is 15 inches or less, it is also
effective, that 1is, it suffices that inspection can
be perforned over portions or the entire of two or
nore array substrate 5 portions. dn addition, in the
case where the screen size of the array substrate
portions 101 fails within the range of 15 inches to
17 inches, it is also effective. The above is true of
the caseawvhed eadfhdder end &ipdsoOfcArERYLBUDRLERLE substrate
portions 101 or a 10 plurality of array substrate

port il i1DI hamtaiges dbf fEEeH) St Z8S Al €oakrpd@Edve, that
adj acent to each other on the nother substrate 100.

| ndusits,i alt Appffioads | ihyt Thespeesent ¢cavebd i ©dr fatmed over
provide a nethod for 15 inspecting a substrate, and a

met hdtP P @pparaterstiforof Mepeces myoaerayray substrate
substrates, all in which the tinme for inspecting the

ar r aP Sttt esl AP KHor tigheldle amze t Wee s etk camreen
be i nproved nd which are effective in lowering the
pri cgsglzﬁ Yr JdtfetEEra SYOIt TR WMaF 4ions nbhotp ¥bt within
I NSpegGt | a substrate conpri si . a not her substrate,

a fi (r%g}e g?arn 7 aoeral%nldlcghegg;cto%olnpajrri‘%e%'r e whi -3 e

for - not SHhst 1 d 5 opposed to .each

ot hgfé%vﬁbhttl:lges'pecﬁo a Ilnlgé ietn Snded TTorc i Siore

and %ﬁgEéyédﬁﬂkﬁhdg”Hyié??%Q”§dH§kﬁiﬂ§%xntions 101 or a
plurality of array substrate portions 101 having
different sizes are arranged adjacent to each other on
the mother substrate 100.

Industrial Applicability
The present invention can provide a method for
inspecting a substrate, and a method and an apparatus
for inspecting array substrates, all in which the time
for inspecting the array substrates can be shortened,
and the yield can be improved, and which are effective

in lowering the prices of products.
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i ncluding scanning Iines and the signal I|ines,

swtching elenents close to intersections of the

scanning lines and the signal |ines, and pixel 10

el ectrodes connected to the switching el enents, the

nmet hod conprising: radiating electron beans froma

beam source onto the pixel electyodes, and perform ng

i nspection with respect to whether the pixel

el ectrodes are defective 15 or not based on

i nformati on indicated by secondary electrons radiated
fromthe pixel electrodes, whergin vt Be el ectron beans

are radiated onto a radiation area which includes at

| east partlof Aheethodtfarrayspateangnd atbkeastePa@bhiprising
of the second array area, with a 20 relative

posi ta aratiher| b onsdt g, bet ivest t her aptheshoatid @ansecond

t he beam source fixed. 2. A nethod for inspecting

ar r ap Wifgistazee syhighl afeispectédgopi Ked porbéonsullytrate and
using an el ectron beam tester, wth an entire nother

subs PR St TR | A e D5 Ve e RerinbE? | 2 | hivhi bhtended

array. sub Iratgﬁporti ns are fornmed in areas on the
not he s st s aﬁfbéierﬁb%o%f A RS 9S Whikng lines

Poannga e AP AL % SIS,

o GEARSGHNEI SRS SLne 46, AUSLSEELL S Prot e

dri visR@ ndlifr it des f{dBGd s ath 2 & §a outway 4, of . he

o] xel areas,” and i s connect edla[{}%) t'he scanni nSDJI I nes,

for sueeessideal YesHHRIddNG Ardye switching elements, the
method comprising:

radiating electron beams from a beam source onto
the pixel electrodes, and performing inspection with
respect to whether the pixel electrodes are defective
or not based on information indicated by secondary
electrons radiated from the pixel electrodes, wherein

the electron beams are radiated onto a radiation
area which includes at least part of the first array
area and at least part of the second array area, with a
relative positional relationship between the
motherboard and the beam source fixed.

2. A method for inspecting array substrates, and
inspecting pixel portions by using an electron beam
tester, with an entire mother substrate contained in a
vacuum chamber, in which array substrate portions are

formed in areas on the mother substrate, and include

pixel areas in which scanning lines and signal lines
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signals to the pixel portions in a rowdirection, a
signal line driving circuit is fornmed in the area
outward of the pixel areas, and is connected to the 10
signal lines, for supplying drive signals to colums
of the pixel portions, and group of pads connected to
the scanning line driving circw4t and the signal |ine
driving circuit, the nethod conprising: setting a

radi ati on range over which beans are 15 radiated in

el ectron beam scanning by an el ectron beam scanner to

a range i fomiEhd heleaim scauinhd e r P FONIBH OVer s
portions of the array substrate portions which are

| ocatpeickalpposttt ot asch aigwest DFeIher besm Scaswi g

is perforned over all the array substrate 20 portions

at t Hentsareeatiimeys afd Bogucdmyiinshectd amd the signal

i nformati on on the pixel portions of the array

substlridias par t9@T Ml chirgr el iotiatedircuite radiatien in an
range. 3. The method according to claim2, wherein in

a 2FEHEWEE i9fs péd ik g Infasrar i amabn pic@inected to
portions of array substrate portions whose pixel area
is | CHHHAY He 1S5 2fQ Tors YGRS J e lat e ing tdrive
inspec;tiori_SS%O i.nf ormation oqafixeL ortions of an

ar ea “of>'&n “ar rafhes.l?olﬁq'latpeo.rp %t Tof* tHR sHgFtion, a
substy;; %lpqriﬁeor&%j{vsiélgf%q_lﬂéﬁd% ilasn%%%%elcpﬂn the area

i nformati on on pixe tirons o rendi ning

the ayitqm Ut fafee AU QBN S HNSREUI M cted to the
informati on on pixel portions of an area o ot her
arr ay igRst nane sPorddroi @ IHhe Aldr@Y SUWNHALL t o columns of
the pixel portions, and group of pads connected to the
scanning line driving circuit and the signal line
driving circuit, the method comprising:
setting a radiation range over which beams are
radiated in electron beam scanning by an electron beam
scanner to a range in which the beam scanning is
performed over portions of the array substrate portions
which are located opposite to each other or the beam
scanning is performed over all the array substrate
portions at the same time, and acquiring inspection
information on the pixel portions of the array
substrate portions which are located in the radiation
range.
3. The method according to claim 2, wherein in a
case where inspection information on pixel portions of

array substrate portions whose pixel area is larger

than the radiation range is acquired, after inspection
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portions | ocated adjacent to the array substrate
portion are together acquired. 4. The inspecting

nmet hod according to claim3, 10 further conpri sing:
formng color filters at the array substrate

portions, after the inspection information on the

pi xel portions is acquired, an %nspection of the

pi xel portions of the array substrate portions
conpletes. 15 S. An apparatus for inspecting array
substrates, and inspecting pixel portions by using an

e|eCtiﬁﬁbfmﬁﬂﬁoﬁE%ﬂ‘%lxéﬂtﬁo§@18ﬁ§'6§ QPtgﬁéasH?séﬁaégray
contained in a vacuum chanber, in which array

substgat €t pord i st 26 of omedarfla@rms@ﬁat@epaywsﬁs is
substrate, and include 20 pixel areas in which
scanmunglinems larmbesitghal inhesmaalen fof neilkéd portions of a
i ntersect each other, a plurality of pixel portions

are r%#%l#ﬁ@r%dtm oxeray sibsterzeetponsion ahe

scanning lines and the signal |ines, a scannlng line
dri virdFRETART I ekt e P54 HeO Blebm® ngf | #mearea of

for S ceSS|veI ing drive signals to the pixe
porti% Hr?rafar \ﬂ%@éﬁ%r@%ﬁ%@ |tfp¢n%rlawv$lh@strate

CIrCUIt |s co nected to,the signal 34 |ines,
suppRATg U v e <G Gith 10 gtrﬁ] SR 3HAY p?‘kké?trate

porti 1S ted to the scanning
l'ine rlvfﬁg CIrCUI aﬁ%??ﬁe sﬂgﬁ§1 line driving

circuit, the apnaralds COMRY Il S 0Ba08L T SeLilig 3,
a radiation range over whic beans are radi ated
el ectfianr heamorgain gy by an

forming color filters at the array substrate
portions, after the inspection information on the pixel
portions is acquired, and inspection of the pixel
portions of the array substrate portions completes.

5. An apparatus for inspecting array substrates,
and inspecting pixel portions by using an electron beam
tester, with an entire mother substrate contained in a
vacuum chamber, in which array substrate portions are
formed in areas on the mother substrate, and include
pixel areas in which scanning lines and signal lines
are formed to intersect each other, a plurality of
pixel portions are respectively formed close to
intersections of the scanning lines and the signal
lines, a scanning line driving circuit is connected to
the scanning lines, for successively supplying drive

signals to the pixel portions in a row direction, a

signal line driving circuit is connected to the signal
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| ocate

el ectron beam scanner to a range in which the beam
scanning is perfornmed over portions of the array
substrate portions which are | ocated opposite to each
10 other or the beam scanning is perforned over al

the array substrate portions at the sanme time, and
means for acquiring inspection {nformation on the

pi xel portions of the array substrate portions which
are located in the radiation range. 15 6. The
apparatus according to claim5, wherein on the nother

substlriates, afsaysspbby 1y edpPovd i ONGnI9SEo BbXEhnAr 88 the
is larger than the radiation range is formed and the
apparcitisl qcorprices; ardnsrdos afqpoads NgohNSPesdi ©8 the
i nformati on on 20 pixel portions of an area of an
ar r ayp GBSt at bl porerbninefciheusr rayd subst sageal line
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electron beam scanner to a range in which the beam
scanning is performed over portions of the array
substrate portions which are located opposite to each
other or the beam scanning is performed over all the
array substrate portions at the same time, and means
for acquiring inspection information on the pixel
portions of the array substrate portions which are
located in the radiation range.

6. The apparatus according to claim 5, wherein on
the mother substrate, array substrate portions whose
pixel area is larger than the radiation range is formed
and the apparatus comprises:

means for acquiring inspection information on
pixel portions of an area of an array substrate portion
of the array substrate portions;

means for acquiring inspection information on
pixel portions of a remaining area of the array
substrate portion, and together inspection information
on pixel portions of an area of other array substrate
portion of the array substrate portions located

adjacent to the array substrate portion.



